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t&ia^*^#^*^?>m:^jStl5ma X (a. b) ©5=- ^ iltaiBHIit 1 o g (1 

ia^f^$:^TV>, MgBT^a- F#^fecl:tK|ugBi/:7 to IBM <?)^- ^ 

[M:^^5 ] MA P^#lC^|-tS=S-SISCS:*iScaJC9*T'^f e) log#BCJRT;i/ 

If U X A M V ^ T M A P ^ S: iff ^ M A P ^ # ^ e IC 33 V ^ T , 

A*7^-:5rai:A:^J7='-^bS:^i5[i:bTg9iS[l og (e^+e**) 

ii?){C, t&gHA:f;7^-^ a fclafBA:*77=-^ bOD^-bffi*^:^^VN:3^$:3g^bTma 
X (a, b) <J>^-^^li^ti^^WSi^m.}L. 

fifSBA:^7^- a i: HtflHA:*J7^-^? b (©M®-?-^ S:, MIH^n- K^®*^e> 
z.<h%/v h#^tcj;oT:t/:7 h$tife5^-^i:luOTn$:a^i-7^-^ i::i5)^e>g9 
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itflB^^#^*^e>ffi:d$4xSma X (a, b) (Dy^-H tmmmWil o g (1 

[000 1] 

mmios (e^+eb a>iSLumM.mm. feio^MAP^^^Micii-rso 

[0 0 0 2] 
[0 0 0 3] 

;^J^#^1 0 1. 1 0 2i:, 2o©>f >i5r-U-Al 0 3, 1 04i:v v=>r>^ 

r3-^®fl|^S^T'^S^m*«#^l 0 1, 1 0 2®^-^i:bT«, MAP ( 
Si^y^Si^ : Maximum A Posteriori Probability) ^^if^M^'^^tl^o 
[0 0 0 4] 

©flt^PDF (^###®5t^^SHi!t : probability density function) Srlt 

#-rs:^^^y >^2 0 1, hU'Uxo^s-^K i-^^y^) (Dmrn (v^mmmmm 7 
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[0 0 0 5] 

^■To H9lC:^LfePDF. r, a. /3 , a.. LDKti, ^SrMBS'fb-rtVli, 0 

1 0^c5t-r^t^^5:#>^r®^|lBI§T'^^UT^^<2>z:i:^CJ&So r®j:e)^MAP 

[0 0 0 6] 

>*^T;i/=fUXA*^a^$tlTV%So -eOD— MilLT, log#BCJRr;Hf U ( 
S. Befaedetto et. al "Soft-output decoding of parallel concatenated convo 

lutionai codes'* , IX 96) tt, muM^m^Lfjiii^^m^mtiiimnx^^^ 

[0 0 0 7] 

log#BCJRT;i/dfy>Ci:.'rii, 01 OlCa^bfe#?g»S:Jgjgtg|SCD«iT'MW'r<S„ 
M^i^miZit. imm^t^ZtiZ^*). PDFtt, - (x- 1) V2 at?:^«)e> 
ti^ {y.UA:h^-^. alt-i^WcM^BT) o ^t:L. pdf-pdf-prb« 
m^M^mLX\i^^<DX. r»pdf + pdf + pr h<D^z>iZlninx^tb^ti 

[0 0 0 8] 

a, /SlCgSUTtt, tr^tCl o g (e^+e**) DT b * 
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IJtBSiitT'^^tlTV^'Sit^), a • T + a • r ©fifSC^tt, log (e*+eb® 

Jli5cMtS[T'^$4xTV>Sfc«), /S - r + /S - r ©mSCSPtt, 1 og ( 
[0 0 0 9] 

^Z:T% log#BCJRT>n/irUXi>>T'tt, log (eVe**) 1 {C^?^ LT 

[0 0 10] 

[iJti] 

max (a, b) +log (l + e~'*"^') 

'tt3tiDt>. a>b<Dm^, 1 o g (e*+e**) tt, 1 o g e ( 1 + e = 
a+log (l + e^-^) Hmm^tl, h>a(Dm^. log (eVe**) tt. 
1 o g e** (l+e*"**) = b + 1 o g (1 +e*"b ti^m^tl^. ZKDZitLi)^ 
log (e*+eb I*. St^l 0!)J;e>K:ig?^'r&ri:5{)^r'^e. 
[0011] 

r3T% iJt^l ©112:^1 o g (H-e"'*"**') S: ^'(Z) J; ^ LT^i?)^;«)^:6^ 
^S^j&So 2 0 0 o#m^^#ji^^^?*§E^:Ac^® rw-CDMA^-jJf^-^ 
SI®VL S I-fb^Mj (B-5-2 6) vii.. Tr--:f/U)Vy^ryzfK^Vi 
OS (l + e~'*~**') $::^«>Sz:^:««fi^$4^Tv^S„ 
[0 0 12] 

, b(7)M (a-b) ;{»«:^«)P>tlSo K^'r-^ b 3 0 2 JC A 

3®3g^^3 0 2T% M^HS 0 1 *^e>m:^JStlSll (a-b) 
iClSCTinax (a, h) fi^-^lbhtl^. ^tc. M#II3 0 1 *^e>^^i:^J$4^SM 
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(a-b) tt, 'T—':^JiJi^y ^yy:f 3 0 sizAij^n. 3®5^-:/;wi/-> ii'T 

e>:^«)&tl«o -eUT, *D#^3 0 4T?. max (a, b) i: 1 o g (1 + e"' 
*"^') (Dmi^^Mn^ti. iS[^l®aj:dy*^#6>ns. 
[0 0 13] 

L}6^U z:<Z)J:e>{Cilt^l (Z>S2]gl o g (l + e"'*"**') ^T^-zfJVJV^i/^ 
[0 0 14] 

-«aic, log d + e-'') ti)\ ^<omff>4¥mmmm^y^vst/vmm 

[0 0 15] 

i®ee9i:i-'5o 

[0 0 16] 

log Cl.+ e-''). fe<^:^K-€•<Z)^lB©#^iiS^?^g9f!C^cfev^T, J:*J/hM>5; 
[0 0 17] 

jtSBBef5*3^^-r^fc«), m^^i\zum<o^mx\-i. A:^j5=-t?s:^isi:b 

Ti\^v Viyy h-t^i/y V^WLh. z.(Dl/y h#mic J:oTe^ 7 b ^tlfe^^-^f 
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[0 0 181 
[0 0 19] 

lt^]S2ClH^©^WT'«, A:b^-^x^W^f&tiLXmWil o s (l + e"'' 

) ^&is!.mm^^j5:ummmmizi3\f^x. xti'r-^y.fs^h. mwnog (1 + 

y h$/:7 K"rs^':7 h^^ii, z-oytz-y h^mz-^^Xt/v h-^ntti^-^ 

[0 0 2 0] 

r®Zli:JC<fc»;, KtJtlog (l + e"'^) S:, y/J^MJilag&^'SV^^i^^>:5:V^ 

JtWi-ea^-r s r i: So 

[002 1] 

IHA;t75^-5t b(De)-^fii*^;^^V%:&S:^^bTma X (a, b) (^t'- ^ S: ffi:d 
«^#S*>e>m:^3$nSma X (a, b) ©5=- ^ iiffjgBM^ 1 o g (l+e"'*~ 
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[0 0 2 3] 

, mm^(D'T-^<DmMMizm^^^x'tt\.'eti(DmM^n^ j; o ic^^zLii^^-e 

[0 0 2 4] 

g#BCJRT;^:JUXA$:MV^TMAP^#5:^T•5MAP^^^«^CJ3V^T, ttf^i^ 

§:> AiAt'-^? ai:A:d7^-t5JbS:^t!tfcbTMIKl o g ( e e ^) 
^lCTff^*®T'^pT, ttflSgiiJCl o g (e Ve**) ®j£Mlt®fc«)tC, tu 
iHA:d5=-^ a ilitriHA:^;-?-^ b®^t>^i;b^:*:^V^:l^$:^#?L,Tma X (a, 

nl^vy h-r-ss/^ h#®K:i:or2/7 hStl^T^-^? 

^ttfSB^;iS:^*r7=-^^;?)^^gSiai o g (1+e"'*"'*') 5:^^-5^-^ ?:m:^j 
-r-S^^il, SalH^^#m*>e>ffi:d$ti-5ma X (a. b) ©t^- ^ iiffflBBSlgS: 
log (l + e"'*"**') ii^-t'r-'Si t^UaMt^Mm^Mlli:mXt:LZ.ii^n 

[0 0 2 5] 

ax (a, b) + log (l+e"'*"**') (DmM-^. J: U /J^M'SiIHIS&^€>V^tt^i> 
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[0 0 2 6] 
[0 0 2 7] 
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[0 0 2 8] 

(s 1 mmmm) 

miiz^ ^mmmwci:iS:um.n-t^mm<Dmm^^-to commit. mzK^ 

[0 0 2 9] 

2, 1, 0. 0. 5, 0. 2 5®J:e>J&2®n^ (ntt^iac) 

(Dymmt. mni:^MKmnx^&mm^m±<Dymmt<Dm^^mmtLx 

, r(Z)^||&M/jNi:-r-5 J:e)C^;^^*^SSb^$ns„ :i<DVyzfJ]^^.(om^m'P^ 
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[0 0 3 0] 

z:(Di:e)JCLT:^*e>tifcil[ij!S{®M^Ai:-^;tB3?)^e>. m:hvit. y = A-x 
[0 0 3 1] 

•5^2;^;i/©A*7=-^xli, 7=3-^1 ltCA*$4x5o 5=3-^fl Hi, A 
A-?-^xA>e>> _hlB® J:^JCbT^«?)TfeVAfcit«SCQM^A^a^-t2(3Dnm ( 

A • x®5^-:5J i:^;^-B©7^-iJi*<in^^ti, ffi:^5=-;5f y*^#e>ti<5o 
[0 0 3 2] 

m't^'^iz^ ^mmmwnzMvm^i)^4:. 2. 1, 0. 0. 5, 0. 2 5®<j:e» 

(4, 2, 1, 0, 0. 5, 0. 2 5) IC^S J:e)JCLT:^«)^tlSo 
[0 0 3 3] 

2©nm (nliMiSC) T'^^tlSfe*?). tf-/ h S>7 hT'IIBT'#> ©S&^m&O^ 
m« go ^ -r S r i: -e ^ o 
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[0 0 3 4] 

02i:|^:m. m^i)^2<Dnm (fiU nttA®^iJCT% -0. 5, 
-0. 2 5, -0. 1 2 5, -0. 0 62 5, -0. 0 3 1 2 5 •••) tt3t?>W.t^ 

®3^im#, 0mmmmizMi^m'^i)^2(Dnm (fib, n{tM<Dmmx% -o. 

5, -0. 2 5, -0. 1 2 5, -0. 0 625, -0. 0 3 1 2 5 •••) 
[0 0 3 5] 

z:®j:e)ic#M?^MIfi[i:LT i og (H-e""") 0iic^-r« 
©MTtt, 'IS^*^2(DnmT?filS[aSn3b'?jgJ-r:a®^8!t{C5&So Z.<Dtc9>. v^n- 

^MM^ 1 3 ©f^t) »; KIM v>feMWi§icT«;tB®^- J: e» ic-r 

tiji, log d + e"'') (om^^-t'T'-'Si^m^ziiitiixm^o 

^4^^CfeV^T, log#BCJRr>«/^fUXAJCt?ev\ jgti?;i iCat-tma X (a, b) + 

log d + e"'*"^') (Drnm^n^m^^m-r. 

[0 0 3 6] 

0 7 {Catf «l^^c:feV^T, 2-z>(D'rV ^ )\^(DKi3'r- '51 a^. bA^2^^^2 1{C 
A;^J$4X, 3©3glB^2 1 -TJa, bCDH (a-b) ii^'^9>ht\.^. ^fc, As^Jt' 
-^a, bli^^|g2 2icA;*7Sn, ZL<Dmm,^22X. 2 1 A^ e» ffi;^J 3 

(a-b) ©?f#(CfS:i::^Tma X (a, b) :ib^^i?) e)tl-S„ ^fe, 
2 1 A^e>ffi*StlSM (a - b) ti, 7=^3-^2 3 tCA:*7S:n-5o 

[0 0 3 7] 
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ZliT*, 1 o g (1 +e"'*"**l) tt> I a- b I S:xi:-r*V«. 0 5, ®6JC 
. M#§|2 1 (a-b) <DmMm^-^&>^o -eUX, (a - b 

«^AS:a^t-2©nm ( n tt:^®!iFiS[) (DjItSC^ n S:iE®^l8C^ Lfemlf h ® 

[0 0 3 8] 

-eUT, ^^^2 51CT, mMtB(D^-'^iD^^A ' x<D7'-'$ii^^n^tl^o 
^(Omm^^mit. log d + e"'*"^') CD^S^r^-To 
[0 0 3 9] 

iam^Z6X% log (l + e~'*"**') <Dmtmm^2 2ti'^m:h^ 
tVSma X (a, b) ii^MM-'^ti. y = inax (a, b) + log (l + e"'*" 

[0 0 4 0] 

±mLr^m^lfZ^i)^ log#BCJRT;i/lfU>CAlC33t:temax (a, b) +lo 
g (1 +e"'*"*'l) ®Sim&ff-9ri:*^T'^S„ Z:<Z)J:el:&SI^$:fflV^SMAP 

±iBLfe^astt, mQCDmm-a^ mn0<^^m iy^T-^yzfzo 2 

0 4) •eMv>e>ti-5o r®J:^;&MAP^-^^li, M;i«0 8icat-r^?- 
3i?5^3-^©#tm:^7^^^i 0 1, 1 0 2i:bTffiv>e>ti-5o 

[0 0 4 1 ] 

a> j8JeA^K:A,lCoV%T%l o g (e^+e**) <Dm.M-i^Smx:^tHi. 
[HI] 
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[03] 
[0 5] 

log (i + e""") ^mm7S:i9i-t^:^^t:mm't^t^i^(Dmx'$>^. 

. [06] 

log d + e"'') ^m.m}S:iSi-t^m<D:^m^mmt^r:LS>(DMX':^^o 

[0 7] 

log#BCJRT;i/:Jy XA$:fflV\:tMAP^-t^aiCfeVNT, max (a, b) + 

log d + e"'*"**') (Dmm^nommi<Dmm^^tmx:^^6 

[08] 
[09] 

MA P4g#®ttmMa$:at^0T'^-5o 
[01 0] 

[011] 

•T--:/;WV^y ^'T'2/:/$:fflv^T, max (a. b) +log (1 + e"'*"''') 

1 1 -7^3-^5^, 12— >:7^-. i^-MW-^. 

2 2 "3l^^, 2 3 "-5^3-^, 2 4 "2/-7^-, 2 5 -^B^, 

2 6 -iBm.^. 2 7 •••$e^Mms&. 
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y=log (l+e~«) 



[06] 




y=log O+e"*) 
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mm] 

mm} log#BCJRT;l/I^UXA$:fflV^fcMAP^#^ll^CfeV^T, max (a 

, b) +iog d + e"'*"^') ^j:ij(i.^rj:\,^mnMvmnt^o 

m^^m} M#SI2 1tt. A*7=-^a. bCDH (a-b) 
SI2 2ii, AiJT^-^ htj^^max (a, b) 5::^«)So «S*f <iiimSI& 2 7 

, ^ (a-b) (Dmnm^^i^^o zn^A:^^'-^ Kt.L. v^n—ftz sit. 

A:^J7'~^x$:MV^T. log d + e"'*"**') Srtt^ifiiK b fctfCilSOM^ A 5: 

x®^-^S:^#U log (l + e"'^"**l) (Om^^t'f- ^W,i:]t^. tO 
»Si26tt, log (l+e"'^"*"') ®«ilmax (a, b) SrSD^fS. 
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